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IKJMLONQPSRTP1UWV7XZY�[\R]X_^`Y
^\a�RTbcPed6fhg_^jik[\R]X_^`Y JeJlJmJmJlJmJlJmJmJlJmJeJlJmJlJ n
IKJporqts�u�[vRTX_YcwxR]bFPlycz|{Q}~bFP1[�uFP�U]��JmJlJmJeJlJmJmJlJmJlJmJmJlJmJeJlJmJlJ �

� ��� � 9 @�. ( �
� JML���U]P�g_XZV7XZY�[�UW�7P1ucXZRTXZYFw�JmJlJmJmJlJmJlJmJeJlJmJmJlJmJlJmJmJlJmJeJlJmJlJ �
� Jpo z�uFXMRTX_YcwxR]bFPe�]bFXZs�{m�|y�u�[\R�[�JlJmJlJmJeJlJmJmJlJmJlJmJmJlJmJeJlJmJlJ �
� J�� z�uFXMRTX_YcwxR]bFPeU]P�g�[k�
u�[vR�[ JmJmJlJmJlJmJeJlJmJmJlJmJlJmJmJlJmJeJlJmJlJ�L��
� J�� qts�u�[vRTX_YcwxR]bFPe�]P�w��hbFPk[\uFP1UW��JlJmJlJmJeJlJmJmJlJmJlJmJmJlJmJeJlJmJlJ�L`L
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� JML��WbFP1gZg_�]i�U]XZscRT�eJmJlJeJmJlJmJlJmJmJlJmJlJmJeJlJmJmJlJmJlJmJmJlJmJeJlJmJlJ�L��

� JML`JML P1Y/�%J�R]i1�]b JmJlJmJlJmJmJlJmJlJmJeJlJmJmJlJmJlJmJmJlJmJeJlJmJlJ�L��
� JML`Jpo ��X_Yca$UW^`w s�[\U]�]P\J�R]i1�Wb�JmJlJmJlJmJeJlJmJmJlJmJlJmJmJlJmJeJlJmJlJ�L��
� JML`J�� U]P1V�^��`P UWP1s%Pk[\R]�1J�RTi��]b JlJmJlJmJeJlJmJmJlJmJlJmJmJlJmJeJlJmJlJ�Lk�
� JML`J�� ¡¢[�w £W¤cV7sF��J�R]i1�Wb JmJmJlJmJlJmJeJlJmJmJlJmJlJmJmJlJmJeJlJmJlJ�Lk�
� JML`Jp¥ ¡¢[�w i�^`¤FUW�]P�J�RTi��]b JmJmJlJmJlJmJeJlJmJmJlJmJlJmJmJlJmJeJlJmJlJ�Lk�
� JML`J�¦ X_Y/RTP�U]s%^`g�[\R]P�J�RTi��]brJmJmJlJmJlJmJeJlJmJmJlJmJlJmJmJlJmJeJlJmJlJ�Lk�
� JML`Jpn V7P�U]w`P d��]b �WbFX_s�J�R]i1�]b§JlJmJlJmJeJlJmJmJlJmJlJmJmJlJmJeJlJmJlJ�L�¥
� JML`J�� �]P1w\�Fov�]¤+J�RTi��]b�JmJlJmJmJlJmJlJmJeJlJmJmJlJmJlJmJmJlJmJeJlJmJlJ�L�¥
� JML`J�� o\Y�[k�%J�R]i1�]b JlJmJlJmJmJlJmJlJmJeJlJmJmJlJmJlJmJmJlJmJeJlJmJlJ�L�¦
� JML`JML��¨sFU]^ji1P��]� u�[vRTP�J�RTi��]b JmJlJmJlJmJeJlJmJmJlJmJlJmJmJlJmJeJlJmJlJ�L�¦
� JML`JML`Lhw`P�R �]¤ u�[\R]P�J�RTi��]b©JmJmJlJmJlJmJeJlJmJmJlJmJlJmJmJlJmJeJlJmJlJ�L�¦

X_X_X



� JML`JML�o�i1U]P1[\RTP i�b�[�YFYcP1g u�[vR�[cJ�RTi��]b JmJeJlJmJmJlJmJlJmJmJlJmJeJlJmJlJ�L�n
� JML`JML��¨¤Fs�uF[\RTP s�^`�WXZR]X_^`YF��J�R]i1�Wb~JmJlJmJeJlJmJmJlJmJlJmJmJlJmJeJlJmJlJ�L�n
� JML`JMLk� �]¤¢o\�WP1w���J�R]i1�Wb JmJlJmJmJlJmJlJmJeJlJmJmJlJmJlJmJmJlJmJeJlJmJlJ�L��
� JML`JML�¥�i�bFP1i � d�g_P PSf6X_� RT�1J�RTi��]b JmJlJmJeJlJmJmJlJmJlJmJmJlJmJeJlJmJlJ�L��

� Jpo ��� i1^juFP�JlJmJmJlJeJmJlJmJlJmJmJlJmJlJmJeJlJmJmJlJmJlJmJmJlJmJeJlJmJlJ o��
� Jpo6JML �4X��FUT[\U]X_P��
JmJlJmJlJmJmJlJmJlJmJeJlJmJmJlJmJlJmJmJlJmJeJlJmJlJ o��
� Jpo6Jpo s�[\RTbc�]P1w�V7P�Y=R]�1J�i JmJmJlJmJlJmJeJlJmJmJlJmJlJmJmJlJmJeJlJmJlJ o��
� Jpo6J�� uFX_� R [��\J�i�JmJlJmJlJmJmJlJmJlJmJeJlJmJmJlJmJlJmJmJlJmJeJlJmJlJ o��
� Jpo6J�� [��1VKR]b+J�i JmJlJmJlJmJmJlJmJlJmJeJlJmJmJlJmJlJmJmJlJmJeJlJmJlJ o6L
� Jpo6Jp¥ �]sFbFucX_�WR1J�i JmJlJmJlJmJmJlJmJlJmJeJlJmJmJlJmJlJmJmJlJmJeJlJmJlJ o6L
� Jpo6J�¦ £W¤Fg_u�[k��J�i JmJlJmJlJmJmJlJmJlJmJeJlJmJmJlJmJlJmJmJlJmJeJlJmJlJ o6L
� Jpo6Jpn YF^`UWR]bFX_Ycw/NQU]XM�`P1U�J�i JmJlJmJlJmJeJlJmJmJlJmJlJmJmJlJmJeJlJmJlJ o6L
� Jpo6J�� Pk[�� RTX_Ycw/NQU]XM�`P1U�J�i JmJmJlJmJlJmJeJlJmJmJlJmJlJmJmJlJmJeJlJmJlJ o`o
� Jpo6J�� dFR�N J�ieJlJeJmJlJmJlJmJmJlJmJlJmJeJlJmJmJlJmJlJmJmJlJmJeJlJmJlJ o`o

� J�� {
	�� � i�^6ucP�JmJlJeJmJlJmJlJmJmJlJmJlJmJeJlJmJmJlJmJlJmJmJlJmJeJlJmJlJ o��
� J��cJML sFg_^�R i1^�¤FU]�WP�J�w`VKR�JmJmJlJmJlJmJeJlJmJmJlJmJlJmJmJlJmJeJlJmJlJ o��
� J��cJpo sFg_^�R uFXZ�WR�[��J�w`VKR�JmJmJlJmJlJmJeJlJmJmJlJmJlJmJmJlJmJeJlJmJlJ o��
� J��cJ�� sFg_^�R £W¤FV�sF�1J�w`VKR�JmJmJlJmJlJmJeJlJmJmJlJmJlJmJmJlJmJeJlJmJlJ o\�
� J��cJ�� i1^`gZ^`U]��J�R]i1�]b©JlJmJlJmJmJlJmJlJmJeJlJmJmJlJmJlJmJmJlJmJeJlJmJlJ o`¥
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N JML � ^`Y/R]P1Y/RT��JmJmJlJeJmJlJmJlJmJmJlJmJlJmJeJlJmJmJlJmJlJmJmJlJmJeJlJmJlJ o�¦
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L �t[k� �]bcX_s Y�[k�6XZw/[\R]X_^`Y�u�[vR�[ JlJmJlJmJeJlJmJmJlJmJlJmJmJlJmJeJlJmJlJ o`n
o � b�[\YFw`PmX_Yh�]bFXZshi1^`¤FUW�]P JmJmJlJmJlJmJeJlJmJmJlJmJlJmJmJlJmJeJlJmJlJ o��
� �t[k� U]P�g�[k��Y�[k�jX_w`[\RTXZ^`Y�u�[\RT[ JlJmJlJmJeJlJmJmJlJmJlJmJmJlJmJeJlJmJlJ o��
� �t[k� uFXZ�WR�[\YFi1P���[��1XZV ¤cR]bhR]UT[�i�P JmJlJmJeJlJmJmJlJmJlJmJmJlJmJeJlJmJlJ��`�
¥ � b�[\YFw`PmX_Y [�i1^�¤F�WR]X_i	U]P�g�[k�
i�^`¤FUW�]P JmJeJlJmJmJlJmJlJmJmJlJmJeJlJmJlJ��cL
¦ � ^`UWU]P�i�RTP�u��WbFX_s�[�YFu [�i�^`¤F�WR]X_ieU]P�g�[k� R]UT[�i�P1� JlJmJlJmJmJlJmJeJlJmJlJ��/o
n � ^`UWU]P�i�RTP�u�uFXZ�WRT[�YFi1P���[���X_V ¤cR]b�RTUT[\i1P JeJlJmJmJlJmJlJmJmJlJmJeJlJmJlJ��`�
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IKBFVXk=a	HJI"H>CDCfIKBcWyESa7txOQaKBckZl�IK@ZE���VXkZl��hH>a^ESCcBck=E�H>MoVXO=a^IKBcM�kQHSdfBFlXHJIKBFVXka^efa^I^ESWb�
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� bFP�	�PSRTb�[\YFP��t�juFUT[vRTP1�xw`UW^`¤Fs [\R R]bFPn��[k�\[�g ��P1�WPk[�UWi�b �4[��%^`U][\RT^`U �§bF[�� ¤F�]P�u
R]bFP �FU]^`[�u ��[�Ycu7NQP�P1s��"^��HI�i�^`¤F� RTX_i�� �`{	P1^�sFb/�6�WX_i�� y=�6� RTP�V��AN �"It{ly��4RT^e[�i�bFXZP���P
�WbF^`UWRxgZP1YFw\RTb �]i1[�g_P U]P1�W^`g_¤6RTX_^�Y ^�at�]¤ �F�W¤FUWa0[\i1P�a$Pk[\R]¤FU]P���� L`� J � bFX_� � �6� RTP�V�^���P1U]�
�WP��`P�UT[�g"[�u6��[\Y=RT[�w`P��t^���P1U�i1^`Y/��P1Y/RTXZ^`Y�[�g V7[�U]XZYFP	[�i`�=¤FX_�WXZRTXZ^`Y�V�P�RTbc^6uF� uc¤FP	RT^ RTbFP
sFUW^kfcXZV7XMR �x^�a+R]bFPQX_Yc�WRTUW¤FV�P1Y/R R]^KRTbFP��]Pk[v¡�^6^�U1Jh� Y�s�[\UWRTXZi1¤Fg_[�U;�=XMR UWP1uF¤Fi�P1� R]bFP��WX �1P
^�a|RTbcP¡ ¢UWP1�WYFP1g ��^`YFP��4UWP1�]¤cgZRTXZYFw�X_Y �%P�RWRTP1U	g_[\RTP�UT[�g�U]P1�W^`g_¤6RTX_^�Y¢� [�YFu P�YFb�[�YFi�P1�eRTbFP
P9��P�i�RTXM�`Pe�]^�¤FU]i�PlgZP��`P�g �/�hU]P1uc¤Fi1XZYFw RTbFPeP`��P1iSR�^\a��WsFU]P1[�uFX_Ycw�gZ^`�]��J

I i1i1¤cUT[\R]P g_^jik[\R]X_^`Y�^\a|R]bFP �]^�¤FU]i�P7[\YFu U]P1i�P1XM�`P1U	s%^`�WXZRTXZ^`YF�QXZ�	[
YFP�i1P1�W�T[�U � i1^`YFucX �
R]X_^`Y�RT^ R]bFPlucP1U]XM�\[\RTXZ^`Y�^�a�bFX_w`b � �=¤�[�gZXZR ���`P1gZ^6i�XZR ��XZV [\w`P1� a$UW^`V �WP1X_�WV7XZi	U]PS¡�P1iSRTX_^�Y
u�[vR�[cJL£ bcX_g_Pl[�i�i1¤FU][\RTP s%^`�WXZRTXZ^`YFXZYFw7^\a�RTbFP �WbFX_s [\YFu�i1^�¤FU]�WP X_��UWPk[�ucX_gZ�hscU]^��jX_uFP�u
�/��R]bFPx^`Y � �%^/[�UWu {egZ^ ��[�g���^��]XZR]X_^`YcX_YFw yj�j� RTP1V �A{m�|y��S�+�]¤ci�b:V�Pk[��W¤FU]P�V7P�Y/RT�l[�U]P
YF^\R [k�\[�X_g_[��Fg_P a$^�UKuFP�P1s � RT^�� P�u X_YF� RTU]¤cV7P�Y=R]�K�W^�RTb�[\RlRTbFP7w`P1^�w`UT[�scbFX_i1[�g s�^`�WXZR]X_^`Y
^�a|RTbcP7V�^��6XZYFwhX_YF� RTUW¤FV7P�Y/RK[vReuFP1scR]b§V ¤c�WR
��P�uFP�U]XZ��P1u§[�i1^`¤c�WRTXZik[�gZgZ� �jX�[h[�Y:[\R �
RT[�i�bFP1u [�i1^`¤c�WRTXZi UWP1g_[���J � bcX_��XZ�4uFP�R]P1U]V�X_YcP1ulR]bFU]^�¤Fw`b [�R � ^ � �WR]P1s scU]^ji1P1�W����bFP�U]P �=�
R]bFPKs%^`�]XMRTXZ^`YF�t^�a�a$^`¤FU ��^�RWRT^`V R]UT[�Yc�]s%^`YFuFP�U]�e[�UWPKP1� R�[��cg_X_�WbFP1u�[�YFu�g_[\RTP�U�¤F�WP1u�RT^
R]U]X�[\YFw`¤Fg_[\RTPtRTbFPes%^`�]XMRTX_^�Y�^�a�R]bFPm[�i1^�¤F�WR]X_ieU]P�g�[k�`J

� bFP N ��It{my�X_Yc�WRTUW¤FV�P1Y/RQXZ� R �jsFX_i1[�g_gM�h^`s%P1UT[vRTP1u�[\R	[ ucP1scR]b¨i1g_^��]PlR]^ RTbcPK^ji1Pk[\Y
�%^�R]R]^`V��jgZ^6i1[\RTP�u
[\R �]^�V7PmLf���`�`�mR]^xo¤���`�`�eV7PSRTP�U]� ^\a ik[��cg_P�gZP1YFw\RTb7a$UW^`V�RTbcPQ�]bFXZs+J
�>R	XZ�Qi1^�YFYFP1iSRTP�u R]^h[�Y [�U]U][k��^�a|�/�
UWP1i�P1XZ��P1UW�l[vR	uFX_� R�[�Yci1P1� �%P�R � P1P�YEo\��[�YFu¨�=¥��
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V�P�R]P1U]� a$UW^`V~R]bFP �]^�¤FU]i�P�Jm� YxuFP1P�s�� [\R]P1U [�YFux¤F�WX_YFweg_[�U]w`P RT^���X_YFw	ucX_�WRT[�YFi�P1�;�=�W¤Fi�b
Y�[k�jX_w`[\RTXZ^`YKu�[vR�[QX_��i�b�[�UT[\i�RTP�U]X��1P1u��/�KR]bFP sFU]P��]P�YFi1P�^�a�[Qg�[\U]w`P sFU]^`s%^`U RTX_^�Y ^�a%P1UWU]^ �
YFP�^`¤F� s%^`�WXZRTXZ^`YF�L�0s%^`�]�WX �FgM��w`U]P1[\RTP�U RTb�[\Yhn`¥�� ^�a RTbcP�RT^�RT[�g%Yj¤cV ��P�U ^�a4UWPk[�uFXZYFw`�o�9�
��bFXZi�b X_�KgZX � P1gZ� i1[�¤F�]P�u �/�§i��ji1gZP � � � X_sFsFXZYFw¨^�a�RTbcP RTU][�YF�]s%^`YFucP1U sF¤FgZ�]PP� [\YFuERTbFP
sFUWP1�WP1YFi�Pm^\a [�XZU �F¤ � �Fg_P�� ��P�g_^�� RTbFP	b=¤FgZg J � P1ik[\¤F�]P	RTbcP	X_YF� RTU]¤cV7P�Y=R]� ��bF^`�WPms%^`�WX �
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a$^`gZg_^�����[e�WR]Pk[�uc�xi�^`¤FUW�]Pt[\R|U]P�g�[\R]XZ�`P�gZ�li1^`Yc�WR�[\Y=R bFP1[�uFX_Ycwl[\YFu7�Ws�P�P1u+Jm�>R]� s�^`�WXZR]X_^`Y
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i�P1�]�&%�d�U]� RJ� a$^`¤FU ^`U V�^`U]Ph[\YFi�bF^`UWP1u RTUT[\YF�]s%^`YFuFP�U]��[�UWP scg�[�i�P1u ^`Y RTbFPh�WPk[\¡�^j^`U
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��P1U]�WX_^`Y7^�a+R]bFPtR]UT[k�`P�g%R]X_V�P1�`�jV7[ � X_Ycwm¤c�]P�^\a�RTbcP�V�Pk[��W¤FU]P�u ^ji1Pk[\Y �]^�¤FYFu ��P1g_^ji1XMR �
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y6P�i1^`Ycu¢�6R]bFP s%^`�WXZRTXZ^`Y�^�a+RTbcP V�^��6XZYFw [\i1^`¤F� RTXZi UWP1g�[k��[\R uFP�scRTb
XZ� ucP1U]XM�`P�u �/�7i�^`Y �
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UWP1V7[�X_Y i1gZ^`�]P�RT^¨�.-l^`U7Lk�`�.-0/)o��.- [\YFu:� P�[�gZ�]^�P f6s�P�i�R�[��FUW¤FscRKi�b�[�YFw`P��KRT^���P
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[\YFu RTbcPQP1UWU]^`U P1�WR]X_V7[\RTP�a$U]^�V R]bFP)£ XZY� �U]^`w '*) X_Y/��P1U �
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Line # 5 ship
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Line # 5 relay

 �XZw`¤FUWP�� % �t[��§Y�[k�jX_w/[\R]X_^`Y	uF[\R�[ a$^`U+R]bFP U]P1g_[k�`J � bFP P1uFXMRTP1um�]bcX_s 	��4i1^`¤FUW�]P X_� �WbF^���Y
XZY �Fg_¤FPe[\YFu�RTbFP	U][���U]P�g�[k�
YF[��jXZw/[\RTXZ^`Y
u�[vR�[ X_YhUWP1u+J � bFPei�^`¤FU]�WPe^�a4RTbFPm[�i�^`¤F�WR]X_i
UWP1g�[k�7X_� YFPk[�UWgZ�7X_V�s�^��]�]X��Fg_P R]^ a$^`g_gZ^���[�� V�^`�WR ^\a4XZRT�|dcf�s%^`�WXZRTXZ^`YF� [�U]PQP�U]UW^`YFP1^�¤F�1J
� � bFX_�|d�w`¤FUWPQX_�|V [\uFP ��XMRTb R]bFP	{
	�� �]i�U]X_s6R � � ��� � ��� ��� ��� ��� �~�jI�scs�P�YFuFXMf � J��cJMLX�SJ

o��



0.2
0.4
0.6
0.8
1.0
1.2
1.4
1.6
1.8
2.0
2.2
2.4
2.6
2.8

di
st

an
ce

 (
km

)

0.2
0.4
0.6
0.8
1.0
1.2
1.4
1.6
1.8
2.0
2.2
2.4
2.6
2.8

di
st

an
ce

 (
km

)

0 75 150 225 300 375 450 525 600 675 750 825 900 975 1050
fix #

100
120
140
160
180
200
220
240
260

az
im

ut
h 

(d
eg

re
es

)

100
120
140
160
180
200
220
240
260

az
im

ut
h 

(d
eg

re
es

)

0 75 150 225 300 375 450 525 600 675 750 825 900 975 1050
fix #

0
0.2
0.4
0.6
0.8
1
1.2
1.4
1.6
1.8
2
2.2
2.4
2.6
2.8

0216

377783

Ship/fish distance and azimuth (line # 5)
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